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BackgroundBackgroundBackgroundBackground

• Dialysis is a recognised risk factor for 

transmission of HBV

• Up to 80% may progress to chronic carriage

INTRAMUSCULAR HEPATITIS B 

VACCINATION RECOMMENDED FOR ALL

Centre for Disease Control Guidelines 2001

Dialysis and Transplant subcommittee of AKF/ANZSN 2001



BackgroundBackgroundBackgroundBackground

• CKD patients have impaired immune response 

to HBV vaccination 

• HD patients see: 

– lower seroconversion

– lower peak antibody titres 

– shorter duration of seroprotection



Why intradermal vaccination?Why intradermal vaccination?Why intradermal vaccination?Why intradermal vaccination?

High 

concentration 

of APC’s



Intradermal HBV vaccinationIntradermal HBV vaccinationIntradermal HBV vaccinationIntradermal HBV vaccination

• In dialysis patients:

– few randomised trials  
– majority examine patients undergoing primary 

vaccination
– variable dose administration between groups

3 previous studies in primary non-responders

suggest higher efficacy of ID vaccination

Fabrizi et al. Nephrol Dial Transplant 1997
Chang et al.Nephrol Dial Transplant 1996
Micozkadioglu et al. Ren Failure 2007



Intradermal HBV vaccinationIntradermal HBV vaccinationIntradermal HBV vaccinationIntradermal HBV vaccination

• “Data are insufficient to evaluate alternative 

routes (e.g., intradermal) for vaccination among 

hemodialysis patients”.

• “Hepatitis B immunisation programs should be 

undertaken aggressively”. 

• HD patients (should) receive HBV vaccine on at 

least 3 but preferably 4 occasions; usually at 0, 

2, 4 and either 6 or 12 months

Centers for Disease Control and Prevention Guidelines 2001  

Dialysis and Transplant subcommittee of AKF and ANZSN 2001



AimAimAimAim

• To assess whether response to HBV vaccination 

in prevalent HD patients, unresponsive to a 

primary vaccination series, is improved with ID 

rather than IM administration of vaccine. 



Study populationStudy populationStudy populationStudy population
Prevalent HD patients from 3 centres

Exclusion Criteria

x previous response to HBV 
vaccine

x previous sensitivity to HBV 
vaccine

x pregnant or breast feeding

x unable to give informed 
consent

Inclusion Criteria

� on HD for > 3 months

� complete previous primary 
series of IM vaccination

� demonstrated failure to 
respond to vaccination

� negative baseline anti-HBs, 
anti-HBc and HBsAg



Power CalculationPower CalculationPower CalculationPower Calculation
Assumptions:

alpha :  0.05

power:  80%

rate in control group (IM):  40%

attrition rate:  ~10% (death & transplantation)

Sample size: plan to enrol 66 in totalSample size: plan to enrol 66 in total
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StatisticsStatisticsStatisticsStatistics

• Univariate methods:  Chi-square, Fisher’s 

exact test, unpaired t-test, Wilcoxon rank sum 

test and Kaplan-Meier method where 

appropriate

• Multivariate analyses:  Logistic regression & 

Cox proportional hazards methods
(covariates: age, sex, diabetes, smoking, dialysis duration and

adequacy, albumin)



Study designStudy designStudy designStudy design
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ID

IM

10 µg every wk for 8 wks

40 µg at wks 1 and 8

Anti-HBS

weeks 

4,6,8,12,16,24,56

Engerix-B; GlaxoSmithKline Pharmaceuticals, Philadelphia, PA 

Same total dose of vaccine administered (80 µg) for both IM and ID



Trial ProfileTrial ProfileTrial ProfileTrial Profile

32 ID 34 IM

66 patients randomised

29 ID 30 IM

3 withdrew:
Pre-vaccination

1 pt. preference

1 transplant

Pre-specimen collection  

1 death

Intention to treat population

4 withdrew:

Pre-vaccination

1 pt. preference

Pre-specimen collection  

1 death

2 pt. preference



OutcomesOutcomesOutcomesOutcomes

Primary:

• proportion with anti-HBs titre >10 IU/L

Secondary:

• time to conversion

• peak antibody titre

• duration seroprotection

• predictors of seroconversion

• safety and tolerability of vaccine



ResultResultResultResultssss
Variable Vaccination Route

IM ID

Number 30 29

Age

(years) 
54 ± 18 60 ± 15

Male (n,%) 17 (57) 17 (59)

BMI (kg/m2) 26.9 ± 5.3 25.6  ± 6.5

Duration on dialysis

(months) 
30.5 (15 – 70) 35.0 (22 – 48)

Diabetes (n,%) 7 (24) 10 (33)

Current Smoking 

(n,%) 
2 (6.7) 2 (6.9)

All doses (n,%) 29 (96.6) 27 (93.1) p=ns for all
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Primary outcome: seroconversionPrimary outcome: seroconversionPrimary outcome: seroconversionPrimary outcome: seroconversion

79%  vs.  40%:  p = 0.002
OR:  5.5 (95% CI 1.6 – 18.4)

AOR:  5.8 (95% CI 1.8 – 18.3)79%
(95% CI 60 – 92)

40% 
(95% CI 22 – 59)



Time to seroconversionTime to seroconversionTime to seroconversionTime to seroconversion
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No. of patients
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Time (months)

Intradermal Intramuscular 

p=0.03 (Log rank)
HR 2.8 (95% CI: 1.3-5.8)
AHR 3.1 (95% CI: 1.4-5.9)
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Months after achieving seroconversion
No. of patients

ID 23 19                18               15               13                11                11

IM 12 11                 8                 5              4                  0                  0

Intradermal (ID) Intramuscular (IM)Intradermal Intramuscular

p=0.0002
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p=0.3 (Log rank)
HR 0.7 (95% CI: 0.3-1.5)
AHR 0.5 (95% CI: 0.4-1.8)
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Predictors of seroconversionPredictors of seroconversionPredictors of seroconversionPredictors of seroconversion

BMI

1.32 (0.81 – 1.37)0.29Serum albumin

2.1 (0.55 – 11.1)0.87Dialysis adequacy (Kt/V)

Predictor Predictor p valuep value Odds Ratio (95%  CI)Odds Ratio (95%  CI)

Intradermal vs. Intradermal vs. 

IntramuscularIntramuscular
0.0060.006 5.48 (1.63 5.48 (1.63 –– 18.38)18.38)

Age 0.63 1.00 (0.97 – 1.05)

Sex (male vs. female) 0.97 1.03 (0.28 – 3.71)

Diabetes 0.40 1.81  (0.45 – 7.22)

Current Smoking 0.44 2.72 (0.21 – 34.38)

Time on dialysis (months) 
Log converted

0.76 1.10 (0.59 – 2.05)



Safety and tolerabilitySafety and tolerabilitySafety and tolerabilitySafety and tolerability

• Only minor local pain and/or erythema noted 

in either vaccination scheme

• Did not lead to modification or cessation of 

vaccination course in any patient.



Summary of outcomesSummary of outcomesSummary of outcomesSummary of outcomes

• Significant difference for primary and ALL
secondary outcomes except for duration of 

immunity (trend to improvement)



ConclusionsConclusionsConclusionsConclusions

In HD patients unresponsive to primary HBV In HD patients unresponsive to primary HBV 
vaccination,  INTRADERMAL vaccine:vaccination,  INTRADERMAL vaccine:

• Is convenient and well tolerated

• Affords:

– improved seroconversion
– higher peak antibody titres 
– similar duration of persistence of protective Ab titres

• Should become the standard of care in primary 

non-responders. 



Thank-you


